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其中以 TNF 及其受体介导的细胞坏死为典型[1]。在 TNF 受体介导的细胞坏死
中，受体相互作用蛋白 1（RIP1）和受体相互作用蛋白 3（RIP3）起着核心的作
用。 在 TNF激活 TNFR后，通过一系列的信号传递，RIP3和 RIP1、FADD、
Casp8 形成复合体，也称为坏死小体（necrosome）。RIP3 在坏死小体中被激
活，进而和下游的 Mlkl 等分子相互作用而导致细胞坏死。但是 RIP3 在坏死小
体中如何被激活却不清楚。 
本文通过质谱技术，鉴定出多个 RIP3 的磷酸化位点，通过功能性的实验证
明了小鼠 RIP3第 231位苏氨酸和 232位丝氨酸的磷酸化是 RIP3介导细胞坏死




PPM1B。PPM1B 可以抑制 RIP3 对下游底物 Mlkl 和 Glul 的激活。过表达和敲




         
 






























Necrosis has used to be thought as a passive cell death that is not regulated. But 
resent studies indicated that some kinds of necrosis were highly regulated. That is, 
like ‘apoptosis’, they are ‘programmed cell death’. Necrosis can be induced by 
many different stimuli while TNF-induced necrosis is most well studied. RIP3 and 
RIP1 are two core molecules in TNF-induced necrosis signaling pathway. Upon TNF 
stimulation, TNF receptor (TNFR) trimerizes, and subsequently recruits TRADD, 
RIP1, FADD, Traf2, cIAPs to form a complex which is termed complex I. Then 
complex I switches to another complex termed ‘necrosome’ by an unclear way. The 
necrosome contains RIP3, RIP1, FADD and Casp8. RIP3 is activated in necrosome 
and subsequently activates downstream signaling molecules, such as Mlkl. But how 
RIP3 be activated in necrosome is not clear.  
Here, through mass spectra technology, we identified several RIP3 
phosphorylation sites. By functional assay, T231 and S232 were proved as two 
phosphorylation sites that are essential for RIP3 to mediate necrosis signaling. 
Phosphorylation of T231 and S232 is essential for RIP3 to activate Mlkl, but not for 
necrosome assembly. When our project is ongoing, Sun et al reported that human 
RIP3 was phosphorylated at S227, which is corresponding to the S232 in mouse RIP3. 
To further investigate the phosphorylation regulation of RIP3, we identified a protein 
phosphatase PPM1B that interacted with RIP3. PPM1B inhibited RIP3 to activate the 
downstream Mlkl and Glul. Overexpression and knockdown of PPM1B attenuates and 
enhances TNF-induced necrosis in L929, respectively. Moreover, stably knockdown 
of PPM1B induced spontaneous necrosis in L929 even in the absent of TNF treatment. 
Above all, we concluded that PPM1B was a negative regulator of necrosis pathway. 
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